This study presents a theoretical and methodological review of communication research about the internet. Through a thematic meta-analysis of recent research publications about the internet, we identified topical, methodological and theoretical trends of current internet studies. The patterns of the internet research agenda are discussed in relation to a development model of communication research. We hope the findings of this study provide not only an overview of current internet research trends but also new insights for future research directions regarding this new medium. 
INTRODUCTION
Communication technology development is widely recognized as a salient feature of modern society in the so-called 'information age'. As more and more people are connected with computers, especially the internet, this new medium is rapidly attracting attention. The G-7 meeting to discuss the Information Society in February 1995 and US President Bill Clinton's new media & society education, research activities, and marketing (e.g. Bimber, 1999; Dreze and Zufryden, 1998; Johnson and Kaye, 1998; Li and Bukovac, 1999) ; the necessary legal or economic settlements for internet use (e.g. Beams, 1999; McChesney, 1996; Melone, 1997) ; and advancements in technology (e.g. Barab et al., 1996; Mason, 1998) .
In addition to a growing number of internet-related studies, the questions of why and how communication researchers study this new medium have also been discussed. Several years ago, for example, the Journal of Communication (1996, 46 : 1) published a special symposium about the internet. It included articles such as 'Why Communication Researchers Should Study the Internet', 'The Internet as Mass Medium', and 'Units of Analysis for Internet Communication'. As an example of one answer to the question of why communication researchers should study the internet, Rafaeli stated:
All forms of content are congregating on line. So are people. The rates of growth, conservatively estimated at over 5% a month several years going, are astounding. Big business, as well as garden variety entrepreneurs, are not blind to this. None of these -novelty, volume, head counts, or prospects of future profits -are distinct communication phenomena, nor do they serve to set the Net apart from communication as we have known it. Instead, we should search for the communication dimensions in our inquiry, with an eye to finding less ephemeral, more robust concepts. Those, I believe, are the things we would want to study. (Newhagen and Rafaeli, 1996: 4) Moreover, many claims have been made regarding the question of how we study the internet as a medium. Regarding the difficulties of internet research, for example, Morris and Ogan (1996) argued that theoretical models in the mass communication field, especially effects theories and the basic assumptions behind them, have constrained internet research. But they also argued that because the internet is a mass medium, communication scholars should examine the internet, rather than CMC in general, in the context of other traditional mass media. They classified internet research into four different categories: one-to-one asynchronous communication (e.g. emails); many-to-many asynchronous communication (e.g. usenets, online bulletin boards and listservers); synchronous communication that can be one-to-one, one-to-few, or one-to-many (e.g. multi-user dungeons); and asynchronous communication characterized by the receiver's need (e.g. web pages and FTP files) (Morris and Ogan, 1996) .
More recently, regarding the increasing use of the internet for communication research, Stempel and Stewart (2000: 541) wrote: 'The internet appears to be a mixed blessing. It offers new opportunities for both audience research and content analysis, yet old problems researchers have encountered over the years remain'. They argue that this new technology provides both opportunities and challenges for communication researchers.
Based on their historical analysis of technological development and the agenda of media studies, Shaw et al. (2000) argued that as the internet provides more opportunity to connect people, the era of mass communication will be over. Hence, traditional mass communication theories should be redefined to effectively explain new communication technology and social system interactions. Weaver (2000) made a similar plea in a recent review of mass communication research:
Methods alone won't make our research more interesting or insightful. We still need to develop useful new concepts and theoretical approaches to build on those that presently exist. To be sure, many of our existing concepts and theories are still useful in spite of the rapid changes in communication technologies and patterns. Agenda-setting, cultivation, dependency theory, framing, indexing, information processing, knowledge gap, priming, the spiral of silence, the third-person effect and others can still be useful approaches in our new computerized communication environment, but to remain useful these ideas must be refined and supplemented by other new concepts and theories. (Weaver, 2000: 14) Research about communication research trends, thus far, has mainly examined medium, research focus, research methods and use of theory (Cooper et al., 1994; Perloff, 1976; Riffe and Freitag, 1997; Schramm, 1957; Weaver, 1988 Weaver, , 1993 Weaver, , 2000 Weaver and Gray, 1980; Wimmer and Haynes, 1978) . For example, the comparison of quantitative and qualitative methods in communication research articles has been done by several metaanalysis researchers (e.g., Cooper et al., 1994; Perloff, 1976) . Among major previous findings were more quantitative research articles (particularly survey and content analysis) and few theory-driven or hypothesis-testing studies.
As mentioned earlier, this article attempts to present a theoretical and methodological review of communication research on the internet. The patterns of internet research found in this review will also be discussed in relation to Wimmer and Dominick's four-phase development model of communication research as described later. We agree with other scholars that it is important to examine research patterns from one medium to another (Morris and Ogan, 1996; Wartella and Reeves, 1985; Wimmer and Dominick, 2000) and to draw upon past research patterns in order to think about more productive directions for future communication research. We hope to reveal some of these patterns in past internet research here and to stimulate thought about future research on this new medium.
METHOD Sample
Unlike many previous meta-analysis studies analyzing empirical findings on a given topic, this study is limited to patterns of methods and theories used in recent internet-related studies by communication scholars. Given the fact that mass media researchers traditionally tend to focus on a certain communication medium, we looked at research about the internet or world wide web, rather than CMC as a whole.
The data for the study were gathered by searching Communication Abstracts using the key words 'internet' and 'World Wide Web' in the subject index. Communication Abstracts, published six times annually, includes studies broadly related to communication from more than 200 journals. According to Communication Abstracts, it 'covers major communication-related articles, reports, and books from a variety of publishers, research institutions, and information sources -providing coverage of recent literature in the area [field]'. Table 1 provides the numbers of communications and internet-related publications indexed in Communication Abstracts during the five years from 1996-2000. These publications increased rapidly from a mere 34 in 1996 to 139 in 1998, and to 151 in 2000. In addition to the number of publications, the percentage of internet studies in the communication field also increased from only 2.3% in 1996 to 8.4% in 1999.
For this study, convention papers were excluded. We limited our analysis to research articles published in academic journals or books, because we assumed that these studies would be more carefully reviewed and widely distributed than papers, and we wanted to keep the number of studies manageable. A total of 561 articles published in 86 communication-related journals and internet-related books were analyzed for the study (for the list of journals, see the Appendix). For the intercoder reliability test, 30 randomly-selected articles were coded by the second coder. The Scott's pi coefficients were .83 for research focus, .93 for developmental phases of research agenda, .91 for research method and .89 for theoretical application. Overall intercoder agreement was .88.
Units of analysis
The unit of analysis was the research publication. Each publication was coded for year of publication, name of journal, research focus (subject), development of research agendas, research method and communication Note: Numbers of communications and internet-related studies were based on the indexes of Communication Abstracts. The year and numbers of articles are based on the index, not on date of publication of the articles.
New Media & Society 4(4)
theories (if any) used in the study. The category systems for this study were generated inductively as the analysis proceeded. They were also modeled along similar lines of analysis as those of Cooper et al. (1994) and Wimmer and Dominick (2000) . The variables are operationally defined below.
Journal and Year: in order to examine the scope of academic journals concerning internet research, the name of the publication was identified. The year when the research was published is also important for measuring how much attention was paid to the internet over time.
Research Focus (Subject): the research focus refers to the main topic or subject of the internet or internet-related phenomenon that the article authors attempted to describe or explain. As the analysis proceeded, each article was classified into one of 52 possible subjects. Then the 52 specific research subjects were grouped into 12 broad categories:
• law and policy issues in general;
• uses and perceptions of the internet;
• economic, advertising and marketing issues;
• politics, democracy and development issues;
• cultural and social issues;
• historical or philosophical discussion;
• effects of the internet on individuals or organizations;
• technical issues in general;
• education and instructional application;
• evaluation of websites;
• issues about internet research;
• and 'other issues.'
For the research with more than one focus, multiple subjects were coded. A total of 118 studies of 561 examined (21%) had multiple subjects. Research Methods: Each publication was analyzed in terms of the research method used in the study. Briefly, quantitative research tends to involve numerical or counting procedures. Thus, quantitative research usually includes articles that report data in means and percentages as well as articles using statistics that make it possible to generalize to a larger population (Wimmer and Dominick, 2000) . Following Cooper et al. (1994) , this study categorized the following methods that used empirical procedures in gathering or analyzing data as quantitative research: survey, content analysis, experiment, and empirical secondary data analysis. Other methods (e.g. analysis of issues and problems, historical or philosophical analysis, legal analysis, textual analysis) were categorized as non-quantitative research.
A Developmental Model of Research
Theoretical Application: In their analyses of communication research trends, several previous studies investigated whether there was an explicit 'theoretical linkage' (Riffe and Freitag, 1997) or a 'theory-driven . . . hypotheticodeductive sense' (Cooper et al., 1994) in journal articles. Cooper et al. (1994) found that less than 1 in 10 studies tested a theory in general (8.1%), New Media & Society 4(4) and 97.4 percent of the qualitative studies did not name a theory or state at least one hypothesis. Similarly, based on their content analysis of research articles in Journalism Quarterly, Riffe and Freitag (1997) found that only onefourth of the articles employing content analysis had an explicit theoretical framework over the last three decades. Generally, communication researchers lack theoretical application in their studies, regardless of research methods (quantitative or qualitative). For this variable of theoretical application, we examined whether the research articles included any mention of specific theories or explicit hypotheses and research questions (derived from a named theory). If so, specific theories were also identified (e.g. uses and gratifications, information processing, knowledge gap).
RESULTS

Subjects of internet research
What subjects or topics were most frequently studied? Table 2 provides the frequencies of subjects and specific examples. As shown, law and policy issues were the most common topic of communication research about the internet (153 studies; 22.5%). The next most frequent topic of studies was the uses and perceptions of the internet (128 studies; 18.9%). A total of 93 studies (13.7%) dealt with economic issues, such as e-commerce, advertising and marketing, and 69 (10.2%) were about politics, democracy and development issues.
Other less common subjects of communication research about the internet included cultural or social issues (6.0%), historical or philosophical discussions (5.9%), effects of the internet on individuals and organizations (4.9%), technical issues (4.6%), education applications such as distancelearning and integration of internet resources into the curriculum (4.6%: e.g. Friedland and Webb, 1996; Gunaratne and Lee, 1996; Selwyn, 1999) and evaluation of websites (3.1%; e.g. Li, 1998) . The second part of Table 2 provides more specific topics and study examples.
Development of the research agenda
To assess the development of communication research about the internet, we grouped specific subject categories into the four different research phases originally suggested by Wimmer and Dominick (2000) . Figure 1 shows that during the years 1995-2000, the first two phases of research dominated the internet research agenda. There was far more research on the internet itself, and on the uses and users of the internet, than on its effects or its improvement.
However, as Wimmer and Dominick (2000) also mentioned, Figure 1 indicates that in spite of much more research in the first two phases, some research has been conducted in the third and fourth phases at the same time Selected specific topics and studies about the internet (percents and study examples)
Legal and policy issues in general
• legal, statutory and regulatory status of the internet and implications (8.5%: e.g. McChesney, 1996; Samoriski, 1999; Wu, 1996) ; • internet and copyright or intellectual property rights issues (3.3%: e.g. Beams, 1999; Melone, 1997); • pornography, gambling, hacking and regulations (3.1%: e.g. Weinberg, 1998); • privacy issues in general (1.6%: e.g. Dorney, 1997) ; and • pricing policy in general (.6%: e.g. Lehr and Weiss, 1996; Pospischil, 1998) .
Uses and perceptions of the internet
• people's (including journalists' and researchers') uses and perceptions of this technology (9.0%: e.g. Bruce, 1999; Maule, 1998; Stafford et al., 1999; Schierhorn et al., 1999) ; • adoption or diffusion of the internet and predicting variables (4.1%: e.g. Atkin et al., 1998; Auger and Gallaugher, 1997; Tanner, 1999 ); • traditional media use of the internet (3.0%: e.g. Bromley and Bowles, 1995; Garrison, 1995) ; • Usenet or user groups and interactivity (1.7%: e.g. Benson, 1996; Hill, 1997) ; and • internet and information gathering, management and delivery (1.1%: e.g. Kole, 1998; Singh et al., 1998) .
Economic, advertising and marketing issues
• internet advertising or marketing, e-commerce (7.2%: e.g. Dreze and Zufryden, 1998; Li and Bukovac, 1999 ); • economic efficiency or online banking, business issues (1.5%: e.g. Chuang and Sirbu, 1999) ; and • publication, particularly newspapers, industry or market issues (1.5%: e.g. Borwein and Smith, 1997) .
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(12% for phase 3 and 11% for phase 4), suggesting that this model is not linear and cumulative. Table 3 shows the frequency of use of different methods employed in internet-related communication studies. Contrary to previous findings, this study found that non-quantitative research methods were more frequently
• Table 2 continued
Politics, democracy and development issues
• internet's impact on political participation or democracy (3.6%: e.g. Bimber, 1999; Johnson and Kaye, 1998; Tambini, 1999 ); • internet's influence on government activities, especially presidential elections (2.4%: e.g. Johnson et al., 1999; Margolis et al., 1999) ; • community or national development issues (2.2%: e.g. Mont, 1999) ; and • freedom of speech or First Amendment issues (2.0%: e.g. Dutton, 1996; Shade, 1996) .
Cultural and social issues
• new culture brought by the internet (1.9%: e.g. Parks, 1996) ; • gender, family and religious activity issues (1.9%: e.g. Sheehan, 1999; Thomas, 1999 ); • ethical issues in general (1.3%: e.g. King, 1996) ; and • internet and health issues in general (0.9%: e.g. McMillan, 1999) .
Effects of the internet on individuals and organizations
• internet's impact on personal relations or organizations (2.4%: e.g. Kent and Taylor, 1998; Parks, 1996) ; • internet's impact on working environments (2.0%: e.g. Walsh and Bayma, 1996) .
Technical issues in general
• technical applications in general (2.4%: e.g. Barab et al., 1996) ; • internet and traffic or congestion problems (1.1%: e.g. Staple, 1996) ; and • international standards of technology (1.1%: e.g. Mason, 1998) .
Note: Because multiple subjects were coded (mostly one or two subjects), the total number of studies in this table is 679. A total of 118 studies of 561 examined (21%) had multiple subjects. Because of rounding, the total percentage does not equal 100%. For the full citations of study examples, see the references for this study.
Kim & Weaver: Communication Research about the Internet
Note: The four phase model of Wimmer and Dominick (2000) was used for organizing our findings.
• Figure 1 A developmental model of internet research: four phases (N = 672, multiple coding allowed)
• Note: 'Other' includes in-depth interviews, ethnographies, Q-methodology, anecdotal statements, systematic rational choice analyses and critiques of previously published articles. Because of rounding, the total percentage does not equal 100%.
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528 used than quantitative methods in internet-related studies. There were 149 quantitative articles (26.7%) and 409 non-quantitative articles (72.9%). Quantitative methods used fairly often were surveys (10.5% in total; 8.8% for mail or telephone and 1.7% for online or email: e.g. Bromley and Bowles, 1995; Johnson and Kaye, 1998) , content analysis (7.0%: e.g. Li, 1998; McLaughlin, 1996) , experiment (3.6%) and empirical secondary data analysis (3.6%). Only one out of five studies relied on one of the three major quantitative methods of survey, content analysis and experiment.
Among non-quantitative methods, almost half of all the studies (49.2%) employed analyzed issues and problems, such as summary and systematic analysis of internet-related issues (34%: e.g. Chuang and Sirbu, 1999; Falk, 1998) , concept or model building (8.8%: e.g. Melody, 1996; Rogerson and Thomas, 1998) , comparative analysis (4.0%: e.g. Margolis et al., 1999) , and comprehensive literature reviews or bibliographies (0.9%: e.g. Poulin, 1998) . Other non-quantitative methods included historical or philosophical analyses (8.0%: e.g. Guice, 1998; McChesney, 1996) , legal analysis (4.6%), discourse analysis (2.1%: e.g. Connell and Galasinksi, 1995) and observation (1.1%: e.g. Borwein and Smith, 1997) .
Multi-methodological studies, such as survey and content analysis (e.g. Hampton and Wellman, 1999) , were a small percentage of the internetrelated communication studies (2.0% of the quantitative studies and 2.3% of the non-quantitative). Cooper et al. (1994) reported that 27.6 percent of communication research attempted to test theories or hypotheses.
Theoretical applications in internet research
Similarly, our analysis found that the test of a theory was relatively rare. Table 4 shows that, on the average, only 96 out of a total of 561 internetrelated studies (17.1%) tested a specific communication theory or relied on communication theories for their primary arguments. In other words, not many internet studies were explicitly theoretical in nature. Theories mentioned or applied most frequently in those few studies included uses and perceptions of the internet or its information drawing on uses and gratifications theory (21.9%: e.g. Kaye, 1998) , democratic theory (15.6%: e.g. Bimber, 1999) , including political participation and electronic democracy, and information processing (13.5%: e.g. Maule, 1998; Schierhorn et al., 1999) .
Other theories used fairly often in internet research included diffusion or adoption (8.3%: e.g. Atkin et al., 1998; Tanner, 1999) , development or Kim & Weaver: Communication Research about the Internet dependency (8.3%: e.g. Mont, 1999; Musso et al., 2000) , and hegemony or power approaches (6.3%: e.g. Bimber, 1999; Hill and Hughes, 1997) . Many established communication effects theories, such as knowledge gap (3.1%: e.g. Speight, 1999) and agenda setting (2.1%: e.g. Esrock and Leichty, 1998 ), have been rarely tested or applied in communication research about the internet. The same is true for the communication concept of interactivity. Only five studies (5.2%) tested empirically the interactivity of the internet (e.g. Owen et al., 1999) .
DISCUSSION AND CONCLUSIONS
Previous thematic meta-analyses of communication research trends and directions have focused on the field more broadly (Danielson and Wilhoit, 1967; Gaunt, 1993; Weaver, 1988 Weaver, , 1993 Weaver, , 2000 Weaver and Gray, 1980) . In contrast, this study looked at communication research trends regarding one specific new medium. Through a thematic meta-analysis of recent research publications about the internet, we identified topical, methodological, and theoretical trends. We hope the findings of this study provide not only an overview of recent internet research trends but also some new insights for future research about this medium.
In brief, the key findings of this study include increasing interest by communication researchers in the internet (as shown in Table 1 
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emphasis on research about the internet itself, especially law and policy issues and uses of it (as shown in Table 2 and Figure 1) ; a relative lack of quantitative studies (as shown in Table 3 ); and a paucity of theoretical applications in internet research, especially traditional mass media effects theories (as shown in Table 4 ). Although these findings are based on only a brief time period (1996) (1997) (1998) (1999) (2000) , we think it is likely that more empirical studies of the various effects of the internet and the improvement of the internet as a medium are needed in the future. Along with developing new concepts and theories for internet research, we still need to use many of our existing communication concepts and theories to explain and predict the rapid changes in this new communication technology.
This study also compared research methods and theoretical applications between major communication-related journals (with more than 1500 circulation) and less circulated journals over time. The comparison of research focus between major journals and other journals revealed that while major journals were more likely to focus on 'law and policy issues in general', 'uses and perceptions of the internet', and 'education and instructional application', other less-circulated journals published more research about 'economic, advertising and marketing issues', 'politics, democracy and development issues', 'cultural and social issues', and 'technical issues'.
In addition to these notable differences in research methods and theoretical applications between the two different groups of journals, given that many previous research trends studies were mostly based on highly circulated communication journals (e.g. Cooper et al., 1994; Perloff, 1976; Riffe and Freitag, 1997) , this finding suggests that research trends studies could be influenced by journal selection.
As another encouraging trend, based on the comparison of research focus between the first (1995) (1996) (1997) and the second three years (1998) (1999) (2000) , we found that while initial research interests have focused on the characteristics of the medium itself and the historical and philosophical discussion of its development, more recently communication researchers have begun to give more attention to people's uses of the internet and its effects.
Lastly, regarding the development of a communication research agenda about the internet over time, the findings of this study (Figure 1) suggest that the development model is not linear -that 'when one phase is over, it is never considered again' (Wimmer and Dominick, 2000: 5) . Instead, as mentioned earlier, this study found that once a new medium emerges, research is often conducted simultaneously on all four phases.
Considering our finding that there was a notable difference in research method and focus between journals, journal selection in research trends studies is crucial. For example, if we had examined only highly circulated major journals for this study, we would have found more attention to the uses and effects of the internet (phases 2 and 3). At the same time, the internet studies of these major communication journals rarely examined the phase 4 research topics, such as technical developments and model building.
Finally, considering that this analysis provides a general overview of communication research on the internet, further work remains in exploring more specific areas of internet research, such as a meta-analysis of communication research about the uses and effects of the internet.
Appendix: Names of 86 journals including internet-related research (listed in alphabetical order) 
